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Abstract: Karyotypes of 6 species in Angdica L . from Sichuan are studied at population level and the 
karyotype of A. pseudoselinum is firstly reported . It is found that the number of chromosomes are invariably 
2n = 2x =22, with most of them are median and submedian centromeric chromosomes, while subterminal cen- 
tromeric chromosomes exist in A. omeiensis . The majority of karyotypes belong to2A, and Shihuiyao population 
of A. laxifoliata has 1A types . As for karyotypic formula, A. omeiensis is 2n 222 = 10m + 2sm + 10st, A. m- 
aowenensis is 2n 2222 16m + 4sm + 2sm (SAT), A. sinensis is 2n = 22 = 14m+ 8sm, A. apaensis is 2n = 22 
= 14m+8sm, and A. pseudoselinum is 2n 222 = 12m + 8sm +2sm (SAT) . However, different populations of 


A. laxiforliata don' t have the same karyotypic formulae, and there are some variations between the caryotypes 
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more or less . According to Stebbins, A. omeiensis’ s evolution status was showed by the highest index of 
asymmetry among six species studied in this paper, while A. laxiforliata 1s a little primitive because of its 
lower index of asymmetry and its 1A caryotypes . However, the morphological, anatomic, karyotypic 
characters and that of pollen grains are evolving asynchronously, suggesting that, Sichuan as one of the 
frequency centers of Angelica L . in China, is also one of the differentiation centers of Angelica L . 


Key words: Angelica; Chromosome; Karyotype 
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Table 1 The origin of the materials 
































































































































































































































































































































Taxon Locality Habitat Altitude (m) Voucher 
A. omeiensis 4 500 , YL005 
A. laxifoliata 3 400 , WLO041 
1 2 500 , YL003-3 
2 2 500 , YL003-5 
A. maowenensis 3 500 , WL038 
A. sinensis 3 100 , WL005 
A. apaensis 3 000 , MBS033 
A. pseudoselinum 3 050 , WLO008 
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Table 2 Parameters of chromosomes in 8 populations of 6 species of Angelica L . from Sichuan 




























































































































































































Taxon Relative length R. Type | Taxon Relative length A.R . Type 










































































































































































































































































No. A. No. 

1 6.26 + 4.75 = 11.01 1.31 m 1 6.73 + 5.17= 11.90 1.30 m 

2 6.51 + 3.69 = 10.20 1.76 sm 2 5.89 + 5.39 = 11.28 1.10 m 

3 5.86 + 4.30= 10.16 1.36 m 3 5.48 + 5.32 = 10.80 1.035 m 

4 7.12 + 2.36 2 9.48 3.01 st 4 6.49 + 3.48 = 9.97 1.86 sm* 

5 5.61 + 3.78 = 9.39 1.48 m 5 6.02 + 3.292 9.31 1.82 sm 

A. omeiensis 6 5.54 + 3.612 9.15 1.53 m A. laxiforliata 6 5.25 + 4.01 = 9.26 1.3] m 
7 6.61 + 2.13 = 8.74 3.10 st 7 4.90 + 4.00 = 8.90 1.23 m 

8 4.59 + 3.91 = 8.50 1.17 m 8 4.81 + 3.582 8.39 1.34 m 

9 6.42 + 1.86 = 8.28 3.45 st 9 4.59 + 3.40 = 7.99 1.35 m 

10 5.914 1.822 7.73 3.24 st 10 4.264€ 3.28 = 7.54 1.30 m 

11 5.42 + 1.63 = 7.05 3.32 st 11 4.874 1.69 = 6.56 2.88 sm 

1 6.54 + 5.39 = 11.93 1.21 m 1 6.73 + 5.17 = 11.90 1.30 m 

2 5.94 + 4.84 = 10.78 1.22 m 2 5.89 + 5.39 = 11.28 1.10 m 

3 5.62 + 4.51 = 10.13 1.24 m 3 5.48 + 5.32 = 10.80 1.03 m 

4 5.10 + 4.36 = 9.46 1.17 m 4 6.49 + 3.48 = 9.97 1.86 sm“ 

5 5.92 + 3.422 9.34 1.73 sm 5 6.02 + 3.292 9.31 1.82 sm 

A. laxiforliata 6 5.29 + 3.88 = 9.17 1.36 m A. laxiforliata 6 5.25 + 4.01 = 9.26 1.3] m 
1 7 4.92 + 3.85 = 8.77 1.28 m 2 7 4.90 + 4.00 = 8.90 1.23 m 
8 5.58 + 2.94 = 8.52 1.90 sm 8 4.81 + 3.582 8.39 1.34 m 

9 4.23 + 3.98 = 8.21 1.06 m 9 4.59 + 3.40 = 7.99 1.35 m 

10 4.2943.45-2 7.74 1.24 m 10 4.264 3.28 = 7.54 1.30 m 

11 — 4.304 2.67 2 6.97 1.61 m 11 — 4.874 1.69 2 6.56 2.88 sm 

1 6.43 + 4.46 = 10.89 1.44 m 1 5.68 + 5.21 = 10.89 1.00 m 

2 5.43 + 4.78 = 10.21 1.13 m 2 5.48 + 4.98 = 10.46 1.10 m 

3 6.34 + 3.58 = 9.92 1.77 sm 3 5.54 + 4.85 = 10.39 1.14 m 

4 6.43 + 3.102 9.53 2.07 sm“ 4 6.04 + 3.50 = 9.54 1.73 sm 

5 5.47 + 3.682 9.15 1.49 m 5 5.23 4 4.222 9.45 1.24 m 

A. maowenensi s 6 4.99 + 3.83 = 8.82 1.30 m A. sinensis 6 5.01 + 3.84 2 8.85 1.30 m 
7 4.95 + 3.74 = 8.69 1.32 m 7 5.44 + 2.89 = 8.33 1.88 sm 

8 5.47 + 3.112 8.58 1.76 sm 8 5.32 + 2.81 = 8.13 1.89 sm 

9 4.95 + 3.45 = 8.40 1.43 m 9 4.38 + 3.46 = 7.84 1.27 m 

10 4.65 + 3.57 = 8.22 1.30 m 10 4.26+3.39=7.65 1.25 m 

11  4.38-43.18- 7.56 1.38 m 11 4.864 2.292 7.15 2.12 sm 

1 5.68 + 5.26 = 10.94 1.08 m 1 7.15 + 3.52 = 10.67 2.03 sm 

2 6.86 + 3.39 = 10.25 2.02 sm 2 6.11 + 4.41 = 10.52 1.38 m 

3 5.26 + 4.91 = 10.17 1.07 m 3 5.584 3.93 = 9.51 1.42 m 

4 5.49 + 3.86 = 9.35 1.42 m 4 5.79 + 3.29 = 9.08 1.76 sm 

5 5.26 + 3.80 = 9.06 1.38 m 5 6.23 + 2.78 = 9.01 2.24 sm 
A. apaensis 6 5.60 + 3.27 = 8.87 1.71 sm A. pseudoselinum 6 5.45 + 3.01 = 8.46 1.81 sm" 
7 4.84 + 3.75 = 8.59 1.29 m 7 5.36 + 2.90 = 8.26 1.84 sm 

8 5.68 + 2.46= 8.14 2.31 sm 8 4.66 + 3.51 = 8.17 1.32 m 

9 4.56 + 3.212 7.77 1.42 m 9 5.16 + 2.86 = 8.02 1.80 m 

10 4.96 + 2.38 = 7.34 2.08 sm 10 4.52+3.18=7.70 1.45 m 

11 4.26 «€ 2.66= 6.92 1.49 m 11 4.36+2.79=7.15 1.56 m 















































Satellite chromosome . The lengths of satellites are not included . 





542 0 oe ü 0 D 0 27 |] 






















































































Table 3 Comparison of karyotype of 6 species (8 populations) of Angelica 
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Taxon Population Karyotype formula Prop.of Index of Type 
AR > 2 WS asymmetry ( % ) 

2n = 22 = 10m + 2sm + 10st 0.45 1.56 66.30 2A 
A. omeiensis 

2n = 22 = 16m + 4sm + 2sm (SAT) 0.09 1.81 58.21 2A 
A. laxiforliata 1 2n = 22 = 18m + 4sm 0 1.71 57.10 1A 

2 2n=22= l6m+4sm+2sm (SAT) 0 1.55 58.02 1A 

2n=22= 16m+4sm+2sm (SAT) 0.09 1.50 59.45 2A 
A. maowenensis 

2n=22= 14m+8sm 0.09 1.52 58.02 2A 
A. sinensis 

2n = 22 = 14m + 8sm 0.18 1.49 58.72 2A 
A. paensis 

2n = 22 = 12m + 8sm + 2sm (SAT) 0.18 1.48 62.51 2A 










































































A. pseudoselinum 
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Fig . 1 Karyotypes of six species of Angelica L . in Sichuan 


A . A.omeiensis; B . 


(Shihuiyao population 2); E . A. omeiensis; 


A. laxifoliata (Balangshan population); C . 
F . A. sinensis; G 


A. laxifoliata (Shihuiyao population 1); D . A. laxifoliata 


. A. apaensis; H . A. pseudoselinum 
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